Unicompartmental Knee Arthroplasty (UKA) is an established procedure for the treatment of unicompartmental arthritis. Success depends on a clear understanding of the principles and kinematics of the knee. Restoration of the physiological axis and soft tissue balancing is the key to a successful outcome. We outline the basic principles of UKA and the role of computer assisted surgery in achieving these goals.
Introduction
Unicompartmental Knee Arthroplasty (UKA) was first introduced in the 1970s to treat unicompartmental arthritis and has since become a well-established surgical procedure. Impressive survival results are reported for medial compartment UKA [1, 2] . These results, however, are confined to a few centres and prostheses (Norwegian register). There is considerable variation in the results from different centres and for different prostheses.
Background
The long term studies of UKA show a good correlation between 7 years survival rates and longer term outcomes [3] . The survival of modern implants has been improved by better implant design and improved polythene wear properties. The success of the UKA as well as Total Knee Replacement (TKA) is defined by 10-year survival. Although there is a 90% 10-year survival rate, a number of studies have shown that functional results of UKA can be unsatisfactory. Up to 10% of patients express dissatisfaction with the functional outcome. Technical error seems to be the main reason for poor functional outcome and premature failure [2, 4] . Poor soft tissue balance, flexion-extension mismatch, and malalignment may be the factors responsible.
The primary goal of knee replacement is to implant the prosthesis accurately in order to restore sagittal, coronal and axial limb alignment. Computer assisted navigation surgery can significantly improve the restoration of limb alignment and implant position, by increasing the precision of the bony cuts, and improving soft tissue balancing and knee kinematics [6] . Computer assisted navigation knee surgery is an interactive operative monitoring system designed to improve the surgical performance and clinical outcome of the knee replacement. It facilitates accurate decision making for alignment and orientation of instruments, trials and ultimately the implant. The system also provides surgeons with preoperative, intraoperative and post-implantation assessments of the patient's joint kinematics and soft tissue balancing. It is assumed that optimal soft tissue balancing will improve joint stability and may reduce the need for prolonged rehabilitation. MIS UKA may be on the brink of a major advance through the achievement of better technical alignment using computer navigation [6] .
The navigation system uses the mechanical axis to compute the varus/valgus, flexion/extension and internal/ external rotation of the component. It also analyses the medial and lateral ligament lengthening behaviour throughout the range of motion to achieve optimum soft tissue balance.
Concept of Knee Axis (Figure 1)
It is important to understand the concept of physiological axis and zero degree mechanical axis in knee arthroplasty. In TKA, the mechanical axis (Figure 1(c) ) passes through the centre of the hip rotation, centre of the knee and the ankle centre. The joint line is horizontal and both medial and lateral compartments are equally loaded [7] .
In a normal healthy knee, however, the mechanical load is predominantly medial, a reflection of the greater surface area for weight bearing compared to the lateral side [8] (Figure 1(a) ). The object of UKA is to restore the mechanical axis of the lower limb to its physiological position (femoro-tibial segmental axis) before the onset of degenerative changes (Figure 1(b) ). This is the concept of physiological axis of the unicompartmental knee, which differs significantly from the rationale of zero de gree mechanical axis restoration in TKA [9] . Studies of normal populations have shown the physiological femoro-tibial segmental axis is slightly varus [10, 11] .
Concept of Soft Tissue Envelope (Figure 2)
UKA is primarily a resurfacing and ligament balancing procedure without ligament release. Hence, it is important to understand the pathology of varus and valgus arthritis. Varus arthritis is primarily an extension disease affecting the distal femur; valgus arthritis is a flexion disease with degenerative changes the posterior femoral condyle. This has a bearing on the soft tissue balancing as the different disease patterns affect the flexion and extension gap, and rotation of the component in placements.
Computer assisted surgery enables the accurate location of bony landmarks in the lower limb from which pre resection alignment can be ascertained. Simultaneously, ligament laxity can be determined in the full range of motion. Appropriate and accurate bony resection is then performed to correct the deformity and restore the physiological axis and ligament balance without soft-tissue release.
In most patients with a varus deformity, this results in a slightly varus knee, which is often referred to as slightly undercorrected in relation to the mechanical axis. This restores the patient to their normal varus alignment (physiological axis). During navigation surgery, intraoperative data feedback helps to restore this patientspecific axis accurately.
Failure to correct the physiological axis in some varus results in a poor outcome. Over-correction of the axis results in overloading of the healthy lateral compartment and subsequent poor result (Figure 3) . Under-correction of the axis leads to instability, or dislocation of the tibial insert in mobile bearing implants. cific physiological axis. In TKA varus-valgus alignment is determined by the distal femoral and proximal tibial cut. In UKA, however, because it is a resurfacing procedure, insert thickness determines the varus-valgus angle.
Conclusions
Computer assisted surgery has the capacity to quantitatively assess, and helps to balance, the soft tissue tension intra-operatively allowing selection of the appropriate insert thickness. Accurate determination and restoration of the desired physiological limb axis and improved implant positioning allow ideal kinematics to be achieved.
